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In stroke patients, how does surface electromyography compare to 
electrical stimulation strategies in dysphagia treatment outcomes?
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Results
Dysphagia, otherwise known as difficulty with swallowing, can be mild or 
severe enough for patients to be put on an NPO diet. Dysphagia is prevalent 
after a stroke and is thought to affect 45-65% of post-stroke patients (Lee et. al, 
2018). There are several traditional therapies that are used to treat dysphagia, 
such as effortful swallow and the Mendelsohn maneuver (Permsirivanich et. al, 
2009). In traditional behavioral therapy techniques, a patient purposefully 
incorporates an action or behavior during a swallow in order to elicit a 
successful swallow.
Electrical stimulation, otherwise known as neuromuscular electrical 
stimulation, uses an electric current to stimulate nerves and hopefully produce 
muscle contraction (Li et. al, 2018). Surface electromyography (sEMG) can 
also be used as a biofeedback technique to help teach patients swallowing 
techniques (Azola et. al, 2015). Electrical stimulation and sEMG can be used 
in conjunction with traditional swallowing therapies. This systematic review was 
conducted to evaluate the effectiveness of electrical stimulation and sEMG in 
the treatment of dysphagia in post-stroke patients.
Researchers began the search with 3 databases, using consistent search terms in 
each (can be seen below). Two separate searches were conducted to find articles 
related to sEMG and electrical stimulation, in order to keep the intervention tools 
separate. 
Databases searched: PubMed, ComDisDome, CINAHL
Search terms used (two separate searches for the different treatment 
techniques): 
("electrical stimulation" OR “e-stim”) , (“surface electromyography” OR “sEMG”) 
("dysphagia" OR “swallowing disorders” OR “swallowing difficulties” OR “swallowing 
issues” OR “deglutition disorders” OR “deglutition difficulties” OR “deglutition issues”) 
AND ("stroke" OR CVA OR “cerebral accident” OR “brain vascular accident” OR 
“cerebral vascular accident”)
During this database search, the following inclusion and exclusion criteria were used 
in order to extract a certain subset of articles found:
Inclusion criteria:
• Articles during or after 2009
• Quantitative data
• Experimental design or pre/post design 




• Not in English














Statistical and clinical significant improvement on the FOIS 







The only statistically significant (p=0.049) improvement was 
security signs measure 3-weeks post treatment. 
Konecny et. 
al (2018)





There were statistically significant differences between the 
control group and the treatment group in both the oral 
(p=0.01) and pharyngeal phases (p=0.009) of swallowing.





Each group showed statistically significant improvements 
from baseline, and the group that combined vital stim and 
traditional therapy techniques showed more significant 
improvement (p<0.001) compared to the two other groups 
that utilized one or the other for treatment.





There were statistically significant differences between the 
treatment groups and the control group shown using the 
WST, the RSST, the DOSS (p<0.05). There was no 
statistically significant difference between the two treatment 
groups, which stimulated different areas on a patient’s neck 
skin. 
Permsirivanic





There were statistically significant differences between the 
control group (rehabilitations swallowing therapy) and the 
treatment group (neuromuscular electrical stimulation) on the 
FOIS scale (p<0.001).
Methods (cont.)
The LEGEND evaluation tool (longitudinal and RCT) from Cincinnati 
Children’s was used to appraise the quality of the articles. Articles judged 
as lesser quality (3 of the 9 articles appraised) are included in the 
reference list, but were not included in data extraction for this systematic 
review. See below for the considerations of study design when 
accounting these articles of “lesser quality.”
Author
Bath et. al 
(2016)
Kushner et. al 
(2013)
Vasant et. al 
(2016)
1 + - +
5 - + +




















1: Were the patients randomly assigned to treatment and control 
groups?, 5: Were all patients who entered the trial accounted for at its 
conclusion?, 10: Did the study have sufficiently large sample size?
As seen in the above chart, these studies were excluded from data 
extraction during quality appraisal due to high rates of attrition, 
inadequate sample sizes to extract trustworthy data, and/or not 
randomly assigning participants to groups.
Following the initial search, researchers used the inclusion and exclusion criteria to 
further narrow results. Finally, each article was appraised for level of quality.
•sEMG was an effective technique when paired with the Mendelsohn maneuver, yielding clinically 
significant results that raised scores on the FOIS enough to allow a less restricted diet. 
•We found several articles utilizing sEMG as a diagnostic tool. However, there was a significant lack of 
research involving sEMG as a biofeedback technique in dysphagia treatment.
•E-stim alone had similar degrees of effectiveness as traditional swallow therapies alone, measured 
through various functional scales that can be generalized to every day swallowing.
•Overall, it appears that electrical stimulation and surface electromyography combined with traditional 
therapy techniques are more effective than traditional therapy alone.
•Limitations: We used only English articles, no grey literature search, and there could potentially be 
publication bias. No effect sizes were reported for any of the articles, which was a limitation during data 
extraction.
•Future Directions: More research needs to be done investigating biofeedback techniques in 
conjunction with traditional swallowing therapies. E-stim and sEMG prove promising for the future of 
dysphagia treatment. In addition, future studies comparing e-stim and sEMG directly could provide 
more clarity for clinicians in choosing a treatment technique. 
*Surface Neuromuscular Electrical Stimulation                    **Neuromuscular Electrical Stimulation
A reference list is available upon request. This systematic review was conducted as a final project in a graduate research methods course 
under the guidance of instructors Jessica Steinbrenner, Ph.D. and Thomas Page, Ph.D.
This PRISMA chart 
outlines the results of 
the review process. 
Inter-rater reliability is 
reported as a 
percentage at each level 
of the review. 
Researchers were 
blinded to which articles 
were double-reviewed, 
as well as the other 
reviewer’s ratings. The 
following percentages 
represent the amount of 
articles double-reviewed 
at each level:
1. Title/Abstract Review: 
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